###### Strengths and limitations of this study

-   This study is the first to describe the process of collaboratively developing a platform to support bidirectional knowledge exchange between researchers and paediatric stakeholders.

-   A strength of our study was the exploratory sequential mixed methods design, which allowed for rich data to be generated via qualitative exploration of themes emerging from quantitative data.

-   The sample of focus group participants was limited by budgetary constraints, and the sample of parents from British Columbia Children's Hospital was confined to a single clinic because of limited resources and timelines.

Introduction {#s1}
============

Patient-oriented research engages patients as partners to ensure that the research addresses patient-identified priorities to improve patient outcomes.[@R1] For engagement to be meaningful and productive, researchers must avoid insincere involvement of patients or their representatives, and utilise a model that supports constructive collaborations throughout the research trajectory.[@R2] For example, ensuring that representation of patient partners on the team is sufficiently diverse, that patients are appropriately supported with financial or other needed resources, and that patient partners feel accepted as equal team members, are all ways to encourage meaningful participation.[@R2] Engagement platforms, such as advisory groups, steering committees, consumer panels and Cochrane review groups, have allowed researchers to source important research questions, identify relevant cultural issues, improve study protocols and optimise study recruitment, among other benefits.[@R3] Meaningful engagement of parents and caregivers is particularly important when it relates to the care and involvement of children in health-related research as parents can give voice to their children's needs and perspective. There is a paucity of research on *how* to meaningfully engage parents and caregivers in the research process; however, a recent scoping review suggests their involvement has been shown to improve the relevance, quality, credibility and uptake of research results.[@R4]

To address this need under the Canadian Institutes of Health Research Strategy for Patient-Oriented Research (CIHR SPOR) initiative, researchers at British Columbia Children's Hospital (BCCH) undertook a project to expand beyond conventional forms of patient engagement (ie, as research participants) and engage parents and caregivers as true partners in research.[@R5] As the leading paediatric care facility and research institute in BC, we envisioned a sustainable platform at BCCH for stakeholders---paediatric patients and their families, practitioners and researchers---to work together to address important issues related to child health. The proposed platform, called 'Child-Sized KT', is intended to accelerate progress towards achieving the CIHR SPOR vision of patients as active partners in health research by providing the means to catalyse collaborative discovery, improve child health outcomes and enhance child health services in BC and beyond.

Paediatric disease-specific research networks already exist and their efforts have expedited the translation of evidence into practice.[@R6] However, no published literature describes the process of collaboratively developing a platform to support bidirectional exchange between researchers and paediatric stakeholders. Consistent with recommendations regarding person-based approaches to intervention development, we undertook this study as a first step towards developing Child-Sized KT.[@R8] The objectives of this study were, therefore, to understand parent perspectives on (1) participating in child health research, (2) the type of platform that would best facilitate engagement, as well as (3) barriers and facilitators to engaging in research at any stage of the process. The findings of this study will be used to develop a Child-Sized KT prototype designed to respond to stakeholder-identified needs and priorities.

Methods {#s2}
=======

Study design {#s2a}
------------

A mixed methods explanatory sequential study design was used.[@R9] A quantitative province-wide survey was followed by two qualitative focus groups to explore and explain the results of the survey data. A sequential explanatory mixed method study design that uses a quantitative survey component followed by qualitative focus groups to corroborate the findings provides a more in-depth exploration of identified relationships and has been used in previously published health research.[@R10]

Participants {#s2b}
------------

The target population was parents across the province of BC with children under 18 years of age living in their household. Parents were recruited via Insights West, a full-service market research company that maintains a survey panel of adult volunteers in Western Canada (<https://insightswest.com>). All potentially eligible panel members were sent an invitation to participate and a survey link by email. Panellists were eligible to participate if they had a least one child living at home and took a role in medical decision-making on behalf of that child. Parents of healthy children were eligible, as were parents of children who had accessed care at BCCH in the past. To ensure some representation of parents who were familiar with BCCH, the survey link was also sent to all parents of children who had accessed care through the diabetes clinic within the past 2 years. The population of parents from the diabetes clinic was chosen for convenience, as it is one of a few clinics at BCCH that collects parents' email addresses, and was readily accessible. Quotas for each sample were based on the maximum number of respondents that could be accommodated within the study budget. Reminder notifications were sent to provincial panellists, but no follow-up emails were sent to BCCH parents.

Survey respondents had the opportunity to identify whether they would be interested in participating in a focus group held at the Insights West facility. Focus group participants were purposefully sampled for maximum variation based on their demographic characteristics and survey responses so that each would bring a unique perspective, thereby maximising demographic and experiential heterogeneity within the group.[@R13]

Patient and public involvement {#s2c}
------------------------------

Parent stakeholders were not involved in the design, implementation or interpretation of the present study, as one of the primary objectives of this study was to gauge whether or not parents would be interested in the first place. Subsequent phases of the project (ie, prototype development) will involve parent partners as members of the research team. The focus group guide was developed out of parents' priorities, preferences and experiences identified by the survey data.

Measure {#s2d}
-------

In addition to collecting demographic information, the survey items measured awareness of ongoing research at BCCH, positive and negative experiences related to participation in health research, as well as interest and willingness to engage in research ([Appendix A](#SP1){ref-type="supplementary-material"}). The survey also asked parents about motivators and barriers to participation, how they would like to be engaged, what stages of the research process they see benefitting most from their input, as well as the functionality and features of the hypothetical Child-Sized KT platform that would best serve their needs. Participants were shown a diagram of the research process ([figure 1](#F1){ref-type="fig"}) and given a definition of 'participation in research' as engagement at any or all stages of the process. Participants were instructed to consider this definition as they completed the survey.
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![The research process.](bmjopen-2018-025404f01){#F1}

A focus group guide was developed based on preliminary analysis of the survey and explored emerging findings related to information sharing, privacy, functionality of the hypothetical platform and the factors underlying parent engagement at each stage of the research process. The focus groups were held at Insights West, facilitated by a professional facilitator, and were audio-recorded and video-recorded.

Analyses {#s2e}
--------

Survey data were analysed using SPSS V.24.0. Responses from panellists were described separately from diabetes clinic respondents, as recent experience at the hospital may have an influence on the pattern of responses from the BCCH parent sample. Frequencies were calculated to describe the distribution of parent responses within each sample. A conventional approach to content analysis[@R14] was used to organise and code the data according to the study objectives that were developed by the research team and informed by the quantitative survey results ([Appendix B](#SP2){ref-type="supplementary-material"}). The Insights West team coded the field notes, referred to the audio and video recordings to clarify the meaning, and flagged quotes that illustrated each theme they identified. Lastly, the BCCH research and Insights West teams reviewed the data together to discuss alternative themes and interpretations until all inconsistencies were resolved. This process of triangulation examined the survey data to cross-check themes that emerged from the focus group data, providing a more detailed and balanced analysis.[@R13]
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Results {#s3}
=======

Survey {#s3a}
------

A total of 421 parents from across BC and recruited via the Insights West panel completed the survey with an additional 102 responses from parents who were directly recruited via the BCCH diabetes clinic. Response rate from the Insights West panel was 81.8%. Survey links were sent to 1173 parents seen in the diabetes clinic; the survey closed after the quotas of approximately 400 completed surveys from the provincial panel and 100 completed surveys from BCCH parents were reached. Once the survey closed, no further responses could be submitted.

Demographic characteristics are presented in [table 1](#T1){ref-type="table"}. The distribution of respondents throughout the province was approximately representative of the proportion of the population residing in each of the five health authority regions.[@R15]

###### 

Survey respondent characteristics

  Survey item                                                  BC panel parents           BCCH parents only   Total                                                              
  ------------------------------------------------------------ -------------------------- ------------------- -------------- -------------- ------ -------------- -------------- -----
  Health authority region                                      Fraser                     169                 40.1           35.4 to 44.8   54     52.9           43.2 to 62.6   223
  Interior                                                     38                         9.0                 6.3 to 11.7    14             13.7   7.0 to 20.4    52             
  Northern                                                     9                          2.1                 0.7 to 3.5     6              5.9    1.3 to 10.5    15             
  Vancouver Coastal                                            130                        30.9                26.5 to 35.3   22             21.6   13.6 to 29.6   152            
  Vancouver Island                                             75                         17.8                14.1 to 21.5   6              5.9    1.3 to 10.5    81             
  How many people currently live in your household?            3 or fewer                 185                 43.9           39.2 to 48.6   30     29.4           20.6 to 38.2   215
  4                                                            168                        39.9                35.2 to 44.6   45             44.1   34.5 to 53.7   213            
  5                                                            44                         10.4                7.5 to 13.3    17             16.7   9.5 to 23.9    61             
  More than 5                                                  24                         5.7                 3.5 to 7.9     10             9.8    4.0 to 15.6    34             
  What is the highest level of education you have completed?   Elementary/high school     28                  6.6            4.2 to 9.0     12     11.8           5.5 to 18.1    40
  College/technical school                                     127                        30.2                25.8 to 34.6   33             32.4   23.3 to 41.5   160            
  University                                                   182                        43.2                38.5 to 47.9   32             31.4   22.4 to 40.4   214            
  Postgraduate degree                                          74                         17.6                14.0 to 21.2   23             22.6   14.5 to 30.7   97             
  Prefer not to answer                                         10                         2.4                 0.9 to 3.9     2              2.0    −0.7 to 4.7    12             
  Languages spoken at home                                     English+another language   55                  13.1           9.9 to 16.3    15     14.7           7.8 to 21.6    70
  Do not speak English at home                                 38                         9.0                 6.3 to 11.7    3              2.9    −0.4 to 6.2    49             
  Only speak English at home                                   321                        76.2                72.1 to 80.3   83             81.4   73.8 to 89.0   404            
  Prefer not to answer                                         7                          1.7                 0.5 to 2.9     1              1.0    −0.9 to 2.9    8              
  Year the respondent was born (age)                           1983--1997 (20−34)         61                  14.5           11.1 to 17.9   15     14.7           7.8 to 21.6    76
  1968--1982 (35−49)                                           235                        55.8                51.1 to 60.5   67             65.7   56.5 to 74.9   302            
  Before 1967 (50+)                                            79                         18.8                15.1 to 22.5   12             11.8   5.5 to 18.1    91             
  Prefer not to answer                                         46                         10.9                7.9 to 13.9    8              7.8    2.6 to 13.0    54             
  Gender                                                       Male                       166                 39.4           34.7 to 44.1   10     9.8            4.0 to 15.6    176
  Female                                                       247                        58.7                54.0 to 63.4   87             85.3   78.4 to 92.2   334            
  Prefer not to say                                            8                          1.9                 0.6 to 3.2     5              4.9    0.7 to 9.1     13             
  Total household income                                       Less than CAD\$30 000      25                  5.9            3.6 to 8.2     5      4.9            0.7 to 9.1     30
  CAD\$30 000--\$50 000                                        28                         6.7                 4.3 to 9.1     5              4.9    0.7 to 9.1     33             
  CAD\$50 000--\$70 000                                        40                         9.5                 6.7 to 12.3    8              7.8    2.6 to 13.0    48             
  CAD\$70 000--\$100 000                                       87                         20.7                16.8 to 24.6   19             18.6   11.0 to 26.2   106            
  CAD\$100 000--\$150 000                                      100                        23.8                19.7 to 27.9   14             13.7   7.0 to 20.4    114            
  CAD\$150 000 or more                                         62                         14.7                11.3 to 18.1   32             31.4   22.4 to 40.4   94             
  Don't know/prefer not to say                                 79                         18.0                14.3 to 21.7   19             18.6   11.0 to 26.2   98             

BC, British Columbia; BCCH, BC Children's Hospital.

Overall, parents (n=388; 74.6%; 95% CI 70.9 to 78.4) were aware that research is conducted at BCCH and were interested in supporting research. They were motivated to positively impact their own child's health, as well as the health of other children ([figure 2](#F2){ref-type="fig"}). However, only 17.0% (n=89; 95% CI 13.8 to 20.2) of parents surveyed had actually participated in a study. Of those who had participated in a study, many reported positive or very positive experiences (n=85; 95.5%; 95% CI 91.2 to 99.8). Parents were most often involved in data collection (n=69 of 87; 79.3%; 95% CI 68.9 to 86.2) and/or identifying the problem (n=25 of 87; 28.7%; 95% CI 19.2 to 38.2). Very few were involved in developing the research question (n=13 of 87; 14.9%; 95% CI 7.5 to 22.4), designing the study (n=8 of 87; 9.2%; 95% CI 3.1 to 15.3), analysing or interpreting the data (n=14 of 87; 16.1%; 95% CI 8.4 to 23.8) or sharing the results (n=13 of 87; 14.9%; 95% CI 7.5 to 22.4). When asked which stages would benefit most from their input, parents perceived benefit at every stage ([figure 3](#F3){ref-type="fig"}); however, parents perceived the most benefit in identifying the problem and the least benefit in analysing and interpreting the data. More BCCH parents perceived benefit in developing the research question than did the BC panel.

![Motivators. BC, British Columbia; BCCH, BC Children's Hospital.](bmjopen-2018-025404f02){#F2}

![Benefits to the study. BC, British Columbia; BCCH, BC Children's Hospital.](bmjopen-2018-025404f03){#F3}

The greatest barriers to engaging in the research were time commitment and travelling to the hospital ([figure 4](#F4){ref-type="fig"}). The majority of parents (n=435 of 490; 88.8%; 95% CI 86.0 to 91.6) expressed a preference for online participation. Parents indicated that they would use an online platform to find information about research at BCCH, although some were concerned about privacy. Some wanted to be able to see all opportunities for engagement in research and choose those that are of interest (n=263; 50.3%; 95% CI 46.0 to 54.6), while others only wanted to be notified about those that are relevant to their child's health condition (n=227; 43.4%; 95% CI 39.2 to 47.7).

![Barriers. BC, British Columbia; BCCH, BC Children's Hospital.](bmjopen-2018-025404f04){#F4}

Stages of the research process in which parents said they were most likely to engage were identifying the problem, developing the question, collecting the data, and sharing the results. Parents expressed somewhat less interest or confidence in designing studies, data analysis or interpretation ([figure 5](#F5){ref-type="fig"}).

![Likelihood of participating. BC, British Columbia; BCCH, BC Children's Hospital.](bmjopen-2018-025404f05){#F5}

Focus groups {#s3b}
------------

Between two focus groups, six men and nine women participated. Parents came from a variety of cultural and socioeconomic backgrounds, with a wide range of experiences related to paediatric health issues. Themes that emerged and were explored during the focus groups included parents' perceptions of, and interest in, contributing to each stage of the research process; the usefulness of an online platform for facilitating meaningful discussions; and concerns about privacy, research ethics, accountability and understanding the standards to which researchers are held.

### Contributing to the research process {#s3b1}

Parents in the focus groups expressed interest in engaging as members of the research team because they felt involvement would ensure the study outcomes would be relevant and useful for patients and families: '*With \[parents\] living the experience, professionals might not even know the questions that we \[parents\] are grappling with*'. They felt that their contributions would guide researchers towards the heart of the problem and forge a path towards meaningful results: '*helping design the question, which may help to get an answer that might be useful*'. Parents felt less confident or interested in contributing to data analysis and interpretation, because they perceived a need at this stage for a specialised skill set in order to meaningfully contribute. Lastly, parents saw a significant role for themselves in disseminating results, both for their own benefit and the benefit of others, as 'being in the know' was an empowered state from which they could affect change. Selected parent quotes are shown in [figure 6](#F6){ref-type="fig"}.

![Select parent quotes.](bmjopen-2018-025404f06){#F6}

### Communicating through an online platform {#s3b2}

Focus group participants discussed Child-Sized KT as an online platform: how it might be used, as well as perceived barriers or other concerns. Parents felt a platform that facilitates conversation between themselves, healthcare professionals and researchers would be of interest, but expressed little to no interest in an open discussion forum, as they said that this feature would present an opportunity for the proliferation and spread of misinformation and negative comments by '*trolls*'. Parents said that they would likely spend too much time sorting through '*a lot of garbage*' to find any information of value. However, a communication platform with a specific purpose, trustworthy content, vetted membership, and that is actively monitored by a professional, was considered more desirable.

### Privacy, ethics and scientific research literacy {#s3b3}

Parents expressed concerns about privacy when sharing personal information on behalf of their children online. Parents understood the trade-off between the amount of personal information they share on the platform and the relevance of the communications they would receive, but had concerns about how the information they shared would be protected. One parent said about disclosing their child's confidential information, '*I would need to ensure that I am making the right decision for my child, as \[I'm\] speaking on behalf of them*'. Parents told us that they would be most comfortable with a staged, customizable enrolment process, so that they would have control over the level of personal information that they share. Further discussion revealed that this group had little understanding of privacy laws and how those laws apply to the collection of personal information in BC and in Canada, as well as of the ethical standards to which health researchers and care providers are held accountable. For example, parents were concerned that information about their child would become part of a permanent record, which might then be shared with a third party for a purpose entirely unrelated to child health research.

Discussion {#s4}
==========

The practice of involving patients as partners in research is supported by evidence of positive impact.[@R3] A 2012 systematic review found that patient involvement at all stages of the research process resulted in identifying highly relevant research topics, pragmatic criticism of research protocols and more efficient participant recruitment.[@R3] Patient involvement was also found to improve the capacity of the research team to identify important cultural issues and patient-reported outcome or experience measures, as well as to generate richer interview data and effectively disseminate research results with the assistance of peer advocates.[@R3] These findings, combined with parent feedback in the present study, highlight an important opportunity for child health researchers to enhance the relevance and impact of their work by engaging with the population it is meant to serve.

Regardless of their previous access to care at BCCH, parents from across BC indicated that they would support and participate in a platform designed to catalyse patient-oriented research and improve child health in BC. Importantly, some parents expressed interest in a platform that transcends a single health condition or clinic and would, therefore, serve the paediatric population as a whole---including healthy children and their families. Therefore, our vision of Child-Sized KT as a holistic and inclusive, rather than segmented and targeted, platform based at BCCH is strongly supported by the feedback from parents. Results of the survey and focus groups indicated that trust in the BCCH brand is high among parents, yet they still had concerns about research ethics and privacy, particularly in an online environment, which would need to be addressed and built into the platform.

The present study provides a unique insight into the preferred mechanisms of patient engagement for parents on behalf of their children, as well as the facilitators and barriers to engagement. Finding time to engage in research was a key barrier identified by parents, which naturally led to a discussion of the need to incorporate mobile technology and provide a customisable interactive experience. Parents wanted to be able to engage with the platform on their own time and some wanted to view all opportunities for research participation. We heard from these parents that they---and their children---have many valuable experiences that are unrelated to their child's disease, and therefore potentially useful across many different research applications. An online platform could support their desire for flexibility, as all opportunities would be available to be reviewed and, depending on the needs of the specific project, accessed for participation at the family's convenience.

While we found no peer-reviewed literature regarding online patient engagement in child health research, acceptability and uptake of online portals for adolescent health management have been discussed in a quality improvement context. Studies in the USA and the Netherlands assessed parent and adolescent use of online portals designed to augment standard care.[@R20] One portal permitted adolescents to engage in secure messaging with their care team, as well as participate in chats with their peers, while another was used by parents and adolescents to manage appointments, view lab results and medications.[@R20] The authors described high levels of engagement with the portal among parents and adolescents, increased satisfaction with their care, as well as improvements in communication with their care teams.[@R20] While these studies were not focused on patient engagement in research, the acceptance, usage and appreciation of the portals demonstrated by the paediatric patient population provide support for an online component of Child-Sized KT.

Despite the preference for online engagement expressed by parents in the current study, focus group participants had many ethical concerns and misconceptions related to sharing personal information for research purposes. The discussion about the nature of their concerns suggested that 'research literacy' education for parents and transparency around data governance[@R22] will be vital to building trust in the online component of the proposed platform. Previous research has shown that educating patients can facilitate more meaningful participation in an advisory role by strengthening knowledge and debunking myths about how research is used to improve healthcare.[@R23] Training to enhance understanding and to support BC patients in becoming partners in research is currently only available via in-person workshops through the multipartner organisation in BC enacting the goals of the CIHR SPOR initiative.[@R26] Flexible, engaging, low-barrier online education that is tailored to the paediatric population is limited in Canada and represents a key gap that can be addressed by the Child-Sized KT platform in order to satisfy the concerns of BC parents.

Concerns about privacy did not dampen parents' enthusiasm for the opportunity to contribute more broadly to child health research in BC. The demand for patient-oriented research is driving innovative collaborations in Canada through the CIHR SPOR and globally. A powerful example in the USA is T1D Exchange (<https://t1dexchange.org>) and the corresponding online patient community, Glu (<https://myglu.org>). T1D Exchange and Glu are a collaborative research community focused on patient-oriented type 1 diabetes research. Glu allows researchers to access data, crowd-source meaningful research questions and share research results. Patients can receive social support from peers, learn more about diabetes care and the latest research findings, as well as participate in studies. The bidirectional model has allowed for accelerated proliferation of research and translation of findings into practice. While Glu is limited to a single disease condition, the concept of bidirectional exchange is our inspiration for Child-Sized KT.

A strength of our study was the explanatory sequential mixed methods design, which allowed for rich data to be generated via qualitative exploration of themes emerging from quantitative data; however, the sample of parents from BCCH was confined to a single clinic because of limited resources and timelines for this study. Additionally, the sample of focus group participants was limited by budgetary constraints, and may not have been sufficient to achieve data saturation; however, despite being limited by resources to only two focus groups, similar themes emerged from both. While parents were not involved in the design of the present study, parents will be engaged in conducting future consultations that will include more clinics at the hospital, as well as youth and child perspectives, as iterative development of the Child-Sized KT prototype continues.[@R8]

Conclusion {#s5}
==========

By uniquely engaging the paediatric population, Child-Sized KT will begin to fill the national and international need for KT specific to young persons, and accelerate progress to achieving the vision of patients as active partners in health research. As many children's engagement would be facilitated through their parents, this study provided insight into the needs and concerns of parents when considering their role as partners in child health research. Next steps will refine a concept of Child-Sized KT that includes an online component by seeking feedback from children and youth, and stakeholder populations with specific health concerns.
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